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Over the last 20 years, our understanding of the pathophysiology and symp-
tomatology of men with lower urinary tract symptoms (LUTS) has become
increasingly more sophisticated. With this increase in sophistication, our
utilization of various medical therapies, either alone or in combination, has
also increased the understanding of the roles of individual medications, com-
binations of medications, and the benefits of different types of intervention.
The rapid decline of the use of transurethral resection of the prostate (TURP)
and other surgical procedures for benign prostatic hyperplasia (BPH) in the
1990s is due in part to the introduction of medical therapy. This article
reviews the current state of medical therapy for men with LUTS and high-
lights its promises and its current limitations.
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Our understanding of the relationship between men with lower urinary tract
symptoms (LUTS) and benign prostatic hyperplasia (BPH) has signifi-
cantly changed recently. Prior to the introduction of medical therapy for

what was then called prostatism, or simply clinical BPH, a physician’s response
to a man’s complaint about LUTS was uniform. At a certain age, these symptoms
were assumed to be due to BPH and, thus, a transurethral resection of the
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prostate (TURP) was recommended. A
first major change involved the
nomenclature and the abandonment
of the term prostatism, which draws
undue attention to the prostate and
does not accurately reflect that many
of these symptoms are not necessarily
due to the prostate, but may be due to
bladder conditions as well. Thus, the
term lower urinary tract symptoms
(LUTS) was introduced. It is under-
stood that in many elderly men, LUTS
are due to BPH, but as this is not nec-
essarily so, a hybrid term was utilized
in the literature and in clinical jargon,
LUTS due to clinical BPH, which as-
sumes that the most common cause
for men presenting with LUTS would
be a hyperplasia of the prostate. BPH,
however, is simply a histological term
that may or may not be associated
with LUTS, benign prostatic enlarge-
ment (BPE), or bladder outlet obstruc-
tion (BOO). BPH, BPE, and BOO may
all exist in one patient, whereas a sec-
ond patient has BPH only, a third pa-
tient has BPH with BPE, and a fourth
patient has BPH with BOO, all without
significant prostatic enlargement. The
presence or absence of bothersome
symptoms is independent of the con-
ditions discussed above. 

In recent years, awareness has also
arisen that, like women, men also
suffer from overactive bladder symp-
toms (OAB). The storage symptoms of
OAB, consisting of frequency, ur-
gency, and urge urinary inconti-
nence, are just as bothersome, if not
more bothersome, to patients, com-
pared to typical voiding symptoms,
such as hesitancy, straining, intermit-
tency, and sensation of incomplete
emptying. Nocturia also belongs in
the category of storage symptoms
and is often the driving force when
patients seek medical advice and
treatment.

These changes in our thinking have
led to a multitude of changes in the
nomenclature, and now, the best term

to describe the constellation of voiding,
storage, and postmicturition symptoms
would be male LUTS with or without
OAB. The presence or absence of histo-
logical hyperplasia with or without
BPE or BOO is noted independently, as
it may have consequences for appropri-
ate treatment choices.

These changes in nomenclature oc-
curred during a time of fundamental
change in our therapeutic approach to
men presenting with LUTS. Prior to
the 1980s, TURP was the only alter-
native available other than watchful
waiting and conservative manage-
ment. The 1990s saw the introduction
of several alpha1-adrenergic receptor

blockers and two 5-alpha-reductase
inhibitors (5ARIs). During much of
the 1990s, physicians utilized both
classes of drugs indiscriminately and
it was only recently that the recogni-
tion grew that these drugs should be
used in a differentiated manner.
Alpha-adrenergic receptor blockers
are suitable for quick and effective
symptom relief while not actually im-
pacting the natural history of the dis-
ease, whereas 5ARIs have been
proven to be quite ineffective in men
with smaller prostates and lower
prostate-specific antigen (PSA) values
while having reasonable symptom
improvement efficacy in men with
larger glands and higher PSAs. In this
latter group, alpha-adrenergic recep-
tor blockers also interfere with the
natural history of the disease by pre-
venting further prostate growth and
reducing the risk of acute urinary

retention (AUR) and the subsequent
need for surgery.

The current decade brought new
revelations. First, studies such as the
Medical Therapy of Prostatic Symp-
toms (MTOPS) trial demonstrated that
the combination of alpha-adrenergic
receptor blockers and 5ARIs add addi-
tional efficacy to the management of
patients particularly at risk for pro-
gression.1 Second, the growing recog-
nition of the importance of OAB
symptoms in men led to the utiliza-
tion of antimuscarinic agents. After
initial trials demonstrated that the ad-
dition of antimuscarinic agents to
alpha-adrenergic receptor blockers

was both safe and effective, a ran-
domized, placebo-controlled trial re-
cently demonstrated superior efficacy
of such a combination in men with
both voiding and storage symptoms
who would qualify for both a BPH
and an OAB trial.2

Over the last 20 years, our under-
standing of the pathophysiology and
symptomatology of men with LUTS
has become increasingly more sophis-
ticated. With this increase in sophisti-
cation, our utilization of various med-
ical therapies, either alone or in
combination, has also increased the
understanding of the roles of individ-
ual medications, combinations of
medications, and the benefits of dif-
ferent types of intervention. 

This article reviews the current
state of medical therapy for men with
LUTS and highlights its promises and
its current limitations.

After initial trials demonstrated that the addition of antimuscarinic agents
to alpha-adrenergic receptor blockers was both safe and effective, a ran-
domized, placebo-controlled trial recently demonstrated superior efficacy of
such a combination in men with both voiding and storage symptoms who
would qualify for both a benign prostatic hyperplasia (BPH) trial and an
overactive bladder trial.
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Aging of the Population 
and Impact on Medical Care
In December 2005, the US National
Institute on Aging and the US Census
Bureau released a report entitled 65�
in the United States: 2005.3 This re-
port examined the impact of the sig-
nificant increase in life expectancy, as
well as the impact of the Baby Boom
generation upon demographics in the
United States and elsewhere. This
generation is currently between the
ages of 40 and 60, and by the year
2020, will be between the ages of 55
and 75, that is, at a prime age for the
development of prostate conditions
and LUTS. Both the aging of the pop-
ulation and the peculiar phenomenon
of the Baby Boom Generation will
lead, by some estimates, to a doubling
of the population aged 65 and over
in the United States between the
year 2000 and the year 2030, specifi-
cally an increase from 35 million to
71.5 million (Figure 1). Such increase
in the population aged 65 and over
in the United States and other devel-
oped countries is matched or even
exceeded in developing countries. In
fact, estimates would suggest that the
population aged 65 and older in de-
veloping countries might triple during
the same period.

Physician and hospital outpatient
visits are more common in men and

women aged 65 and older compared
to those under the age of 65 (Figure 2).
Prostate conditions such as LUTS,
BPH, and prostate cancer are dis-
eases of aging men, and there will be

a significant increase in the number
of men seeking advice for LUTS,
BPH, BPE, BOO, and prostate cancer
in the upcoming decades. Based on
estimates made by Steve Jacobsen in
1995 following the publication of
the Agency for Health Care Policy
and Research (AHCPR) guidelines
for BPH,4 the total population eligi-
ble for treatment for LUTS and BPH
will increase from 6.5 to 10.3 mil-
lion from the year 2000 to 2020
(Figure 3).5

Efficacy and Safety 
of Current Medication
The majority of available data regard-
ing efficacy and safety of medical
therapy for men with LUTS and clini-
cal BPH consists of randomized,
placebo-controlled studies regarding
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Figure 1. US population aged 65 years and over, 2000 to 2050. Reprinted with permission from He W et al.3
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Figure 2. Physician office and hospital visits by age for men and women, 1997 to 2004. Reprinted with permis-
sion from Centers for Disease Control and Prevention, National Center for Health Statistics. Health, United States.
Hyattsville, MD: National Center for Health Statistics; 2006; Figure 22.
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the use of various alpha1-adrenergic
receptor blockers and 5ARIs. Recently,
other classes of medications have
entered the scientific literature and
clinical use, such as antimuscarinic/
anticholinergic agents and phospho-

diesterase type 5 (PDE-5) inhibitors.
An excellent review of the efficacy
and safety of medications (although
slightly dated) is the 2003 American
Urological Association (AUA) update
of the BPH guidelines, which summa-

rizes the state of our knowledge re-
garding the treatment for men with
LUTS and BPH, including minimally
invasive and surgical treatments6

(Table 1).

Single Medications
Alpha-adrenergic receptor blockers.
The alpha-adrenergic receptor block-
ers were the first class of medica-
tion introduced into clinical practice
for use in men with prostatism or
BPH.7-9 Since the late 1980s, 4
alpha1-adrenergic receptor blockers
have been introduced and are
currently in use in the US market:
alfuzosin, doxazosin, tamsulosin, and
terazosin. Whereas doxazosin and
terazosin require dose titration due to
adverse effects such as dizziness and
hypertension, both tamsulosin and al-
fuzosin do not require titration, and
are thus easier to use in clinical practice
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Figure 3. US men eligible for benign prostatic hyperplasia treatment, 2000 to 2020. Based on 1994 Agency for
Health Care Policy and Research guidelines and Olmsted County, Minnesota. International Prostate Symptom Score
greater than 7 and Qmax is less than 15 mL/s. Data from Jacobsen SJ et al.5

Table 1
Outcomes of Medical Therapies From American Urological Association’s

Benign Prostatic Hyperplasia Guidelines Update

Peak Flow Rate QoL Question BPH Impact 
AUA/IPSS (Qmax) Score Index

3-9 10-16 �16 3-9 10-16 �16 3-9 10-16 3-9 10-16
Therapy Months Months Months Months Months Months Months Months Months Months

Alpha blockers
Alfuzosin �4.44 2.05 �1.10
Doxazosin �5.10 �5.63 3.11 2.98 1.90* �1.25 �1.47 �2.00 �2.47
Tamsulosin �4.63 �7.53* 1.85 1.86* �1.43
Terazosin �6.22 �5.99 2.51 1.94 2.61* �1.70* �1.37 �1.45* �2.09

Hormonal
Finasteride �3.44 �3.40 �2.37 2.11 1.66 1.95 �0.75 �0.87 �1.50 �1.21

Combinations
Alfuzosin/finasteride �6.10* 2.30*
Doxazosin/finasteride �5.64 �6.53 3.96 3.38 �1.15 �1.57 �2.20 �2.57
Terazosin/finasteride �5.90* �6.21* 3.50* 2.63 �1.55* �2.03

Placebo �2.44* �2.33* �1.03* 0.86* 0.48* 0.48* �0.65* �0.67* �1.00* �0.97*

Numbers without asterisks are based on randomized, controlled trial (RCT) results with placebo controls.
*Based on single-arm analyses; no RCT data available.
AUA. American Urological Association; BPH, benign prostatic hyperplasia; IPPS, International Prostate Symptom Score; QoL, quality of life.
Reprinted with permission from The Journal of Urology, Volume 170, AUA Practice Guidelines Committee, AUA Guideline on Management of Benign
Prostatic Hyperplasia (2003). Chapter 1: Diagnosis and Treatment Recommendations, p. 542, Copyright Elsevier 2003.6
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(Table 2). Doxazosin is currently
available under the brand name
Cardura® XL (Pfizer Inc, New York, NY)
as a slow-release formulation (4 mg or
8 mg) not requiring dose titration.10 It
is known that of the alpha1-adrenergic
receptor subtypes, the alpha1A recep-
tor is most dominant in the prostate
and bladder neck area, whereas the B
receptor is present to a lesser degree in
the detrusor muscle. The blockage of
the B receptor is thought to be more
responsible for the treatment of detru-
sor overactivity and storage symp-
toms. The alpha1D receptor is also
present in the spinal cord; the alpha1B
receptor subtype is to be avoided as it
is present in the capacity vessels in
older patients, and is possibly respon-
sible for hypotension and undesirable
cardiovascular side effects.11

The AUA guidelines suggest that the
efficacy in terms of symptom and flow-
rate improvement, as well as the impact
upon quality of life, is similar for all
alpha-adrenergic receptor blockers. In
fact, Table 1 suggests that, on average,
the symptom score improvement be-
tween 3 and 9 months ranges from 4.4

to 6.2 points, and at 10 to 16 months
ranges from 5.6 to 7.5 points for the
various alpha blockers. In the interim,
longer-term data have become avail-
able through the MTOPS study (doxa-

zosin) and the Alfuzosin Long-Term
Efficacy and Safety Study (ALTESS).1,12

The MTOPS and ALTESS studies sug-
gest that in those patients who stay on
medical therapy, alpha blockers retain
symptomatic effect to efficacy at a
level commensurate to that observed in
the short and immediate term.

However, the effect that alpha
blockers have on the International
Prostate Symptom Score (IPSS) is
found in a significant proportion of
the corresponding placebo arm, and
thus is not due to the specific action
of the alpha blocker on the bladder,
prostate, or the peripheral nervous
system and spinal cord (Figure 4). In
a wide variety of studies utilizing
alfuzosin in immediate-release, slow-
release, or extended-release form;
terazosin; doxazosin as an immediate-
release or gastrointestinal therapeutic
system (GITS) formulation; and for
both tamsulosin .4 and .8 mg, the addi-
tional benefit of an alpha blocker over
placebo in terms of the percentage im-
provement in IPSS is approximately

Table 2
Comparison of Available Alpha1-Adrenergic Receptor Blockers

Agent Dosing Titration Uroselective

Terazosin (Hytrin®) 1 mg, 2 mg, 5 mg, �
10 mg, 20 mg

Doxazosin (Cardura®) 1 mg, 2 mg, 4 mg, �
8 mg, 16 mg

Doxazosin (Cardura® 4 mg �
XL) 8 mg One step

Tamsulosin (Flomax®) .4 mg, �/� Relative affinity
.8 mg for alpha1A receptors 

over alpha1B

Alfuzosin (Uroxatral®) 10 mg � Highly diffused in
prostatic tissue vs
serum

Product information: Hytrin®, © Abbott Laboratories (Abbott Park, IL); Cardura® and Cardura® XL,
© Pfizer Inc. (New York, NY); Flomax®, © Boehringer Ingelheim Pharmaceuticals, Inc.
(Ridgefield, CT); Uroxatral®, data on file, sanofi-aventis (Bridgewater, NJ).
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10% to 15%, with no major discernible
difference among the different types of
alpha blockers. 

The AUA guidelines update from
2003 also suggests that the safety
profile for the 4 available alpha
blockers is reasonable and similar,
with a few notable exceptions. Titrat-
able long-acting alpha1 blockers ter-
azosin and doxazosin are more prone
to hypotensive and cardiovascular
events, whereas tamsulosin has a
unique tendency to induce an ejacu-
lation, presumably due to blockage
of the 5-hydroxytriptamine receptor.
A study by Hellstrom and Sikka be-
lieved this phenomenon to be a retro-
grade ejaculation induced by a relax-
ation of the bladder neck.13

The rapid decline of the use of
TURP and other surgical procedures
for BPH in the 1990s is due in part to
the introduction of medical therapy;
however, it is questionable to what
degree alpha-adrenergic receptor
blockade contributed to this decline.
This caution is justified by several
observations. Alpha blockers do not
seem to interfere with the natural

history of benign prostatic growth. A
detailed analysis of the per-protocol
population in the MTOPS study
showed that patients treated with
doxazosin .4 or .8 mg over 4 to 5
years experienced a prostate volume
increase of 18% on average, identical
to the growth rate seen in the placebo
group.1 Although it had been sug-
gested that the quinazolin derivatives,
such as terazosin and doxazosin, and,
perhaps, even other alpha blockers,
might have an impact upon prostate
growth by inducing apoptosis,14 it
does not appear that this is clinically
relevant. Noting that the prostate

continues to grow despite treatment
with an alpha blocker, it seems logical
that those events that are triggered
by prostate size and its increase over
time would occur at a rate similar to
that observed in nontreated or
placebo-treated patients. This consid-
eration is justified by the observation
made by Mochtar and colleagues,
who found that patients with a PSA
level of less than 1.5 ng/mL treated
with alpha blockers had a 5-year cu-
mulative risk of re-treatment of 20%
versus those with a PSA of greater
than 3 ng/mL, who had a 5-year cu-
mulative risk of re-treatment of 45%.
A similar differentiation was made
regarding prostate sizes of less or
greater than 30 mL, which again
showed a higher re-treatment rate in
larger prostates.15 Clinical observa-
tions suggest that the reduction in the
rate of AUR and surgery is more likely
due to 5ARI use compared to the use
of alpha blockers. In 2 large
datasets,16,17 the risk of retention
and/or surgery was significantly
greater over time in patients on alpha
blockers compared to those on 5ARIs. 

5ARIs. A completely different ap-
proach to the medical therapy of men
with LUTS and clinical BPH is repre-
sented by the use of 5ARIs. The back-
ground to this form of therapy comes
from an observation made by Wilson
and Imperato-McGinley, who reported
independently but nearly simultane-
ously on kindreds of families affected
by a deficiency in the enzyme 5-alpha
reductase, which is responsible for the
reduction of testosterone to dihydro-
testerone (DHT).18,19

Individuals affected by the congen-
ital deficiency suffer from an inhib-
ited conversion of testosterone to

dihydrotestosterone by the absence of
5-alpha-reductase isoenzyme type 2.
DHT is a stronger contributor to
prostate growth compared to testos-
terone, and, thus, this particular situ-
ation is believed to be the cause for
the observation that affected individ-
uals do not develop either BPH or
prostate cancer in later life. Based on
the theory that mimicking this meta-
bolic defect would result in a drug
effective for the treatment of BPH, in-
hibitors of the steroid 5-alpha-reduc-
tase isoenzyme type 2 were devel-
oped, and the first such inhibitor,
finasteride, was released for use in the
early 1990s.20

Since then, it has been demon-
strated that there are 2 isoenzymes of
5ARIs.21 Finasteride inhibits only
type 2, and the newer 5ARI, dutas-
teride, inhibits both isoenzymes and
leads to a greater decrease in serum
DHT level. Both compounds decrease
intraprostatic DHT by 80% to over
90%, respectively. This reduction in
DHT inside the prostate leads to at-
rophic changes, and these atrophic
changes lead to a decrease in
prostate volume by an average of
15% to 25% over time. Finasteride
leads to an improvement in the IPSS
of 3 to 4 points in both randomized,
placebo-controlled and open-label
extension studies, and a sustained
improvement in peak urinary flow
rate of approximately 2 mL/s, accord-
ing to the AUA guidelines (Table 1).
By inducing a volume reduction and
improving symptoms as well as
urinary flow rate, 5ARIs eventually
reduce the risk of acute urinary re-
tention as well as BPH-related
surgery by a margin of greater than
50% (Table 3).22,23

In direct comparison, it appears
that 5ARIs in general provide slightly
less symptomatic improvement com-
pared to alpha-adrenergic receptor
blockers. They do, however, interfere
with the natural history of the

The rapid decline of the use of transurethral resection of the prostate and
other surgical procedures for BPH in the 1990s is due in part to the intro-
duction of medical therapy.
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disease, and by this mechanism pro-
vide the long-term benefit of risk re-
duction for progression to acute
urinary retention and surgery. The
most recent study (Combination of
Avodart® and Tamsulosin; CombAT)
comparing dutasteride with tamsu-
losin suggests that in patients partic-
ularly susceptible to treatment with
5ARIs by having larger glands and
higher serum PSA values, dutasteride
provides symptomatic relief superior
to tamsulosin after 1 year.24

Combinations of Different 
Medication Classes
Alpha blockers and 5ARIs. The
recognition that alpha blockers pro-
vide early symptomatic relief, whereas
5ARIs provide long-term disease
management led to the idea of com-
bining both drugs in the medical
management of men with LUTS and
clinical BPH. Two 1-year randomized,
placebo-controlled studies failed to
show a significant benefit of combi-
nation therapy over monotherapy
with the alpha blocker alone.25,26

A landmark trial studying men with
LUTS and BPH, however, changed this

perception. In 2003, results from the
MTOPS trial were published. MTOPS
enrolled 3057 men with LUTS and
clinical BPH and randomized them to
treatment with placebo, doxazosin, fi-
nasteride, or a combination of doxa-
zosin and finasteride over a period of
4 to 5 years. Designed as a progres-

sion trial, its primary endpoint was
the combined outcome of progression
by symptomatic worsening, retention
of urine, urinary tract infection, dete-
rioration of renal function, or socially
acceptable incontinence. Combina-
tion therapy proved superior to both
single-arm therapies in terms of the
primary outcome (Figure 5). Progres-
sion to surgery triggered by BPH and
symptoms was a secondary endpoint,
as were outcomes such as changes in
symptom score and peak urinary flow
rate.1 In terms of symptom score, the
treatments provided improvements of
4.9, 5.6, 6.6, and 7.4 points in the
placebo, finasteride, doxazosin, and
combination therapy group, respec-
tively. Similarly, urinary flow rate im-
provements were 2.8, 3.2, 4.0, and 5.1
mL/s for the 4 treatment groups, re-
spectively. The MTOPS trial convinc-
ingly demonstrated that long-term
disease management by combination
medical therapy can be effective and
results in superior outcomes, particu-
larly in patients who at baseline are at
increased risk for progression (those
with enlarged prostates and higher

Table 3
Comparison of Efficacy of 5-Alpha-Reductase Inhibitors From

Representative Studies of Finasteride and Dutasteride*

Finasteride Dutasteride
48-Month Controlled 24-Month Controlled 
Trial in 3040 Men Trial in 4325 Men

Symptom Finasteride Placebo Dutasteride Placebo

Volume changes �18% �14% �26% �2%

IPSS reduction �3.3 �1.3 �4.5 �2.3

Qmax improvement �1.9 �0.2 �2.2 �0.6

AUR risk reduction 57% 57%

Surgery risk reduction 55% 48%

*Not from a comparative trial.
AUR, acute urinary retention; IPSS, International Prostate Symptom Score.
Data from McConnell JD et al.22 and Roehrborn C et al.23
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Figure 5. Cumulative incidence of progression in the Medical Therapy of Prostatic Symptoms (MTOPS) study.
Reprinted with permission from McConnell J et al.1 Copyright © 2003 Massachusetts Medical Society. All rights
reserved.
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serum PSA levels). In fact, the base-
line risks for symptomatic worsening,
urinary retention, and invasive ther-
apy for BPH increases with increasing
prostate size and serum PSA, as does
the overall risk reduction with combi-
nation medical therapy. These obser-
vations suggest that combination
therapy should be the medical therapy
of choice for those men who have the
highest baseline risk for progression,
that is, patients with prostates larger
than 30 to 40 g and PSA values of
greater than 1.5 ng/mL at baseline. A
common criticism of the MTOPS
study and its implications has been
that combination therapy is quite
costly, adding the cost of 2 medica-
tions to achieve the desired benefit.
The combination therapy group also
suffers the combined adverse events
associated with both an alpha blocker
and finasteride (Table 4). 

Alpha blockers and antimuscarinic
agents. Men with LUTS have voiding
symptoms, such as hesitancy, intermit-
tency, slow stream, and incomplete
emptying, and storage symptoms,

such as urgency, frequency, nocturia,
and urge urinary incontinence. In
fact, it has been argued that storage
symptoms are more bothersome to the
patient and drive more patients to
seek health care compared to voiding
symptoms.27,28 These symptoms in
women are called OAB and have been
underrecognized and undertreated in
men. Recently, several reports entered
the peer-reviewed literature that
demonstrated the efficacy and safety
of adding antimuscarinic agents, such
as tolterodine and oxybutynin, to an
existing regimen with an alpha
blocker, particularly in patients suf-
fering from OAB symptoms.29,30

In addition to trials adding the an-
timuscarinic agents to an already ex-
isting (and partially failing) regimen
of alpha-adrenergic receptor blockers,
the Tolterodine and Tamsulosin in
Men With LUTS Including OAB: Eval-
uation of Efficacy and Safety (TIMES)
study entered nearly 900 patients into
a 12-week, randomized, placebo-
controlled trial and assigned patients
to placebo versus tamsulosin (.4 mg)

versus extended-release tolterodine
(4 mg) versus a combination of
tolterodine and tamsulosin.2

Patients eligible for this study had
to have typical voiding and typical
storage or OAB-type symptoms and
were a symptomatic group of men.
The primary endpoint consisted of the
patient’s perception of benefit in
terms of the bladder condition and
was only significant against placebo
in the combination therapy group.  In
fact, of all the primary and secondary
outcomes, the combination therapy
group achieved clinical significance
in all, whereas tolterodine and tamsu-
losin achieved significance against
placebo in only 1 of the secondary
outcomes. The conclusion from the
TIMES study was that patients both-
ered by LUTS, including diary-
documented OAB, do not respond to
monotherapy with either alpha block-
ers or antimuscarinic agents, but have
a statistically and clinically signifi-
cant treatment benefit from combina-
tion therapy of an alpha blocker and
an antimuscarinic agent. The treat-
ment was associated with the typical
adverse event profile observed with
both alpha blockers and antimus-
carinic agents, but a low incidence of
acute urinary retention was observed
in all treatment groups.

Alpha blockers and PDE-5 in-
hibitors. Recently, several phase II and
proof-of-concept trials were published
that demonstrated a substantial and
beneficial effect of PDE-5 inhibitors
commonly used for the treatment of
erectile dysfunction and the treatment
of men with LUTS.31,32 Recognizing
the potential for an additive effect,
Kaplan and colleagues treated 62
patients with LUTS and sexual dys-
function with a combination of the
alpha-adrenergic receptor blocker al-
fuzosin 10 mg once daily, or sildenafil
25 mg once daily, or a combination of
both for 12 weeks.33 The patients in
the combination group experienced a

Table 4
Ten Most Frequent Adverse Events Observed in the Medical 

Therapy of Prostatic Symptoms (MTOPS) Study

Rate per 100 Person-Years at Risk

Side Effect Placebo Doxazosin Finasteride Combination

Erectile dysfunction 3.6 3.9 4.9* 5.6*

Dizziness 2.5 4.8* 2.5 5.9*

Postural hypotension 2.5 4.4* 2.7 4.6*

Asthenia 2.2 4.5* 1.7 4.6*

Decreased libido 1.5 1.7 2.5* 2.8*

Abnormal ejaculation 0.9 1.2 1.9* 3.4*

Peripheral edema 0.7 1.0 0.8 1.4*

Dyspnea 0.6 1.0 0.6 1.3*

Somnolence 0.4 0.9* 0.4 0.9*

Syncope 0.3 0.5 0.5 0.7*

*Higher compared to placebo at P � .05.
Data from McConnell J.36
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greater improvement in IPSS, peak
urinary flow rate, and even erectile
dysfunction scores, suggesting that
even this combination may have
promise and benefit to a subgroup of
patients suffering from both LUTS and
erectile dysfunction, albeit at the addi-
tional expense of 2 medications and
the associated side-effect spectrum.

Efficacy Versus 
Patient Expectation
From the above discussion, it is quite
clear that there is a ceiling for the ef-
ficacy of medical therapy in terms of
symptom improvement. The standard
medications, such as alpha-adrenergic
receptor blockers and 5ARIs, as well
as various combinations, such as
alpha blockers plus 5ARIs, alpha
blockers plus antimuscarinic agents,
and alpha blockers plus PDE-5 in-
hibitors, achieve an improvement in
IPSS somewhere between 3 and 7
points (Table 1). Even using selective
drugs or a combination of drugs for
specific patients at lesser or greater

risk, with larger or smaller prostates,
higher or lower PSA, or more voiding
or more storage symptoms, the funda-
mental observation is that no medical
therapy has ever achieved an im-
provement in the symptom score ap-
proaching 10 points from baseline. In
addition, part of the symptomatic im-
provement is due to a placebo effect,
as evidenced by the strong placebo
response in virtually all placebo-con-
trolled, randomized clinical trials. 

Several studies have attempted to
correlate patients’ expectations and
interpretations of improvement in the
symptom score by matching global
objective assessment against the ac-
tual observed changes in the IPSS.34,35

Figure 6 demonstrates the relation-
ship between baseline IPSS and
changes in IPSS versus self-rating the
relief of symptoms in a 12-month
study with terazosin versus placebo.
Patients who improved by 1 to 2
points interpreted their changes as
relatively poor, independent of their
baseline score. Patients who improved

from 7 to 25 points perceived the
change as excellent; patients who im-
proved 1 to 13 points perceived the
change as fair; patients who improved
3 to 16 points perceived the change as
good; and patients who improved
from 7 to 19 points perceived the
change as very good. The higher the
baseline score, that is, the more symp-
tomatic a patient, the greater the drop
from baseline it takes for the patient
to perceive the same degree of im-
provement. For example, a patient
would interpret a drop of 5 points as
a good improvement if he started with
a severity score of 15, but if he
started with a severity score of 25, a
drop of 10 points would be required
to achieve the same interpretation of
a good improvement. 

When matching this graph with
the prior observation of the efficacy
of medical therapy (Figure 6A), it
seems clear that medical therapy falls
short of achieving more than a fair-
to-good improvement in most cases.
The ceiling of less than 10 points
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Figure 6. Symptom score improvement observed with medical therapy based on American Urological Association benign prostatic hyperplasia
guidelines6; range of improvement from 3 to 7 points (A). (B) Relationship between baseline symptom score and improvement in score after therapy.
The lines indicate the average reduction in score required for patients to experience poor, fair, good, and very good improvement in their symptoms
by global assessment.35 The graph suggests that all forms of medical therapy achieve a fair rating often, a good rating infrequently, and a very good
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improvement very rarely leads to the
perception of a very good or excellent
improvement, which is reserved for
surgical interventions. 

Medication Compliance 
in Large Trials
Although medical therapy is the most
widely used form of management for
men with LUTS and OAB, treatment
efficacy rarely leads to a level of im-
provement the patients would rate as
excellent or very good. In addition,
long-term medical management in-
curs certain adverse events typical for
the class of medications used. The
most effective medical management,
that is, management with combination
therapy, has the combined adverse

event profile of both classes of med-
ication. It is not surprising that in a
situation where efficacy is less than
ideal and side effects are not uncom-
mon, compliance with medical ther-
apy is not anywhere close to 100%.
Although patients in shorter-term
medication trials tend to stay on med-
ication despite experiencing adverse
events, in long-term treatment trials
patients choose to discontinue treat-
ment rather than suffer from side ef-
fects for a period of 6 months, 1 year,
or even 2 to 5 years, as is the case in
the ALTESS, Proscar Long-term Effi-
cacy and Safety Study (PLESS), dutas-
teride phase III, and MTOPS studies.
Table 5 provides a summary of com-
pliance and dropout rates in selected

medical management trials for men
with LUTS and OAB, suggesting the
relatively high proportion of patients
unwilling to tolerate the side effects
associated with the benefit experi-
enced from the treatment. 

The Future of Medical Therapy
for Men With LUTS and BPH
This review does not suggest that
medical therapy does not play an ex-
tremely useful role in the manage-
ment of men with LUTS and/or OAB
and BPH. In fact, the majority of
patients are managed successfully
with medical therapy, particularly if
their health care provider discerns
whether they would be most suitable
for treatment with an alpha blocker,

Table 5
Dropout Rates in Selected Medical Therapy Trials Ranging From 12 Weeks to 5 Years

Placebo Drug

Discontinued Discontinued
Due to Adverse Due to Adverse 

Study n Discontinued Effects n Discontinued Effects

TIMES, 12 weeks37 222 32/14.4% 7/3.2% Tolterodine, 217 27/12.4% 5/2.3%
Placebo vs tolterodine vs Tamsulosin, 215 29/13.5% 7/3.3%
tamsulosin vs combination Combination, 225 34/15.1% 20/8.9%

PREDICT, 12 months26 270 76/28.1% 30/11.1% Doxazosin, 275 78/28.4% 32/11.6%
Placebo vs doxazosin vs Finasteride, 264 81/30.7% 34/12.9%
finasteride vs combination Combination, 286 89/31.1% 30/10.5

Veterans Administration 305 51/16.7% 5/1.6% Terazosin, 305 49/16.1% 18/5.9%
COOP, 12 months25 Finasteride, 310 67/21.6% 15/4.8%
Placebo vs terazosin vs Combination, 309 55/17.8% 24/7.8%
finasteride vs combination

CombAT study, 2 years, Tamsulosin, 1611 357/22% 136/8.4%
interim24 Dutasteride, 1623 322/20.0% 108/6.7%
Tamsulosin vs dutasteride Combination, 1610 343/21.0% 154/9.6%
vs combination

PLESS, 4 years22 1524 524/34.4% 176/11.5% 1516 633/41.8% 166/10.9%
Placebo vs finasteride

MTOPS, 4-5 years1 737 Doxazosin, 756 27%*
Placebo vs finasteride vs Finasteride, 768 24%
doxazosin vs combination Combination, 786 18%

*Most discontinuation due to adverse effects, according to the primary manuscript.
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5ARI, an antimuscarinic agent, or a
combination of medications. 

However, this review clearly illus-
trates that there is a ceiling of efficacy
in medical therapy and a very real
effect in terms of adverse events.
Patients dissatisfied with the efficacy
and/or displeased with side effects
can choose to proceed to minimally
invasive surgical treatment, such as
transurethral microwave thermother-
apy or transurethral needle ablation;
to surgical treatment, such as a
transurethral resection or incision of
the prostate; or to laser ablation. 

A welcome addition to our arma-
mentarium is a nonsurgical and non-
invasive intervention that provides
rapid symptom relief with long-term
disease management while being de-
void of serious side effects that lead
to problems with patient compliance.
Such a medication, given in the form
of an injectable or an implantable
depot preparation lasting for several
months or up to 1 year—thereby in-
creasing compliance—would find a
welcome niche in the marketplace of
management alternatives for men
with LUTS and/or OAB and clinical
BPH. 
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